The purpose of the present study was to determine whether gender differences exist in the forebrain cerebral activation patterns of brain during pain perception. Accordingly, positron emission tomography (PET) with intravenous injection of H 2 15 O was used to det increases in regional cerebral blood flow (rCBF) in normal right-handed male and female subjects as they discriminated differences in intensity of innocuous and noxious heat stimuli applied to the left forearm. Each subject was instructed in magnitude estimation based o scale for which 0 indicated 'no heat sensation'; 7, 'just barely painful' and 10, 'just barely tolerable'. Thermal stimuli were 40°C or 50 heat, applied with a thermode as repetitive 5-s contacts to the volar forearm. Both male and female subjects rated the 40°C stimuli as wa but not painful and the 50°C stimuli as painful but females rated the 50°C stimuli as significantly more intense than did the ma (P = 0.0052). Both genders showed a bilateral activation of premotor cortex in addition to the activation of a number of contralate structures, including the posterior insula, anterior cingulate cortex and the cerebellar vermis, during heat pain. However, females h significantly greater activation of the contralateral prefrontal cortex when compared to the males by direct image subtraction. Volume interest comparison (t-statistic) also suggested greater activation of the contralateral insula and thalamus in the females (P Ͻ 0.05). Th pain-related differences in brain activation may be attributed to gender, perceived pain intensity, or to both factors.
Introduction
There is increasing evidence that male and female subjects differ in their response to painful stimuli. The prevailing evidence suggests that while there is no reliable gender difference in pain thresholds, pain tolerance is generally higher in male when compared to female subjects (Goolkasian, 1985) . The basis for this gender difference in pain perception is unknown, but it can not be accounted for by secondary factors such as criterion effects (Ellermeier and Westphal, 1995) , differences in body size and skin thickness (Lautenbacher and Strian, 1991) or social expectatio (Otto and Dougher, 1985; Feine et al., 1991) . This sugge there may be underlying gender differences in the neu mechanisms that mediate pain perception.
Gender differences have been reported in the size a morphology of the corpus callosum, preoptic hypothalam area, planum temporale and in the percent of gray matter the human brain (Swaab and Fliers, 1985; Allen et al., 198 1991; Witelson, 1989; Allen and Gorski, 1990, 1991; Ku nych et al., 1994) . In addition, studies using the technique positron emission tomography (PET) with H 2 15 O find ge der differences in resting regional cerebral blood flo (rCBF) rate (Gur et al., 1982 (Gur et al., , 1995 Azari et al., 1992a or in the cerebral metabolic rate of glucose utilizati (Andreason et al., 1994) .
